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LW-16 SPECIFICATIONS 


Format: 16mm (Super 16 Optional) 
Film: 400' or 1200', single perforated, B wind 


Dimensions: Height 6-7/16'' 
Width 6" 
Length 7-5/8" 


Weight: 131 lbs. (Includes Angenieux 12-120 zoom lens, 
Mitchell 400' Magazine, Internal 12V 1000 MAH 
battery and DC Crystal Drive.) 


Sound 
Synchronization: a) Crystal Control: Standard all cameras 
b) Pilotone: 50 or 60 Hz Pilotone Output optional 
c) Single System: All cameras wired for magnetic 
sound, film recording head optional. 


Flutter & WOW: Less than 0.25% RMS from 0.5 to 250 Hz 


Crystal Control Sync Accuracy: +10 ppm 


Camera Speed: a) 24 or 25 fps - standard 
b) 24/32 fps - optional 


Out of Sync Warning Light: Red light "on" indicates non-crystal 
synchronization 


"Power-On'" Light: Green light indicates power on 


Shutter: Rotating - 1729 


Frame Exposure Time: 24 fps - 1/50 second 
25 fps - 1/60 second 


Camera Power Sources: a) Internal quick-change 12V @ 1000 MAH Battery 
b) AC Battery Eliminator/Charger 
c) Any external 12V source can be used to power 
the LW-16 


Battery: 12V DC @ 1000 MAH 


Battery Weight: 16 oz. 
Battery Capacity: 2600-4000 feet of film per charge 


Recharging Cycle Time: 2 hours with Battery Eliminator 
14 hours with Trickle Charger 


Lens Mount: "C" 
Recommended Lens:  Angenieux 12-120 with V-30 1" Viewfinder 
Filter Slot: Behind the lens 


Magazines: Mitchell 400' Magnesium Magazine 
Mitchell 1200' Magazine 


Front Handle: Hand formed adjustable with fore-finger switch 


Shoulder Pod: Optional - Provides the stability and comfort of 
shooting required for hand held operation 


TV T Shutter: Optional 
Camera Carrying Case: Deluxe Location Carrying Case - Optional 
Audio System:  FREZZOLINI offers a variety of Side-mounted amplifiers 


and recording sound heads for use in single system 
sound-on-film recording. 


A) 
B) 
C) 


D) 


E) 
F) 
G) 
H) 


COMPONENT PARTS OF THE LW-16 SYSTEM 


Main Camera Head - inciuding film mechanism plate. 


Battery Pack - Two (2) 12 VDC 1000 MAH Batteries. 


AC Battery Eliminator/Charger (includes battery charger 


adapter, 1-13 ft. cable, and AC line cord for char 


Hand-formed adjustable pistol grip with forefinger 
switch. 


Magazine. 


Lens and "C" Cup. 


Audio Amplifier and Recording Head. 


Shoulder Pod or Brace 


Items A-D standard; E-H optional. 


FIGURE 1 
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AC BATTERY ELIMINATOR/CHARGER & TRICKLE CHARGER 


Charging - Externally 


a) Slide the battery into the battery charger adapter. 
See Figure 3a. 


b) Connect the 6-pin male connector of the battery 
adapter to the 6-pin female input socket of the 
AC battery eliminator/charger. 


c) Plug in the AC line cord to the AC input socket 
located on the right side of the charger. 


d) Place the toggle switch to the charge position. 
At this time, the red bulb should be on. The 
battery will be charged when the red bulb is com- 
pletely off. Please note: The battery will be 
on trickle charge even after the red bulb has 
turned off. It is recommended that the battery 
be left on trickle charge, if possible, for a 
period of 1-4 hours. 


e) For optimum charging use the trickle charger. 
Connect it directly to the charger adapter, 
Figure 3b. Recommended charging time is 14 hours. 


Charging - Internally in Camera 
Follow Step 3a to e listed below. 


Camera Operation from the AC Battery Eliminator/Charger 


a) Insert the AC line cord to the AC input socket of 
the charger. 

b) Insert the 6-pin male connector of the 13-foot 
accessory cable to the 6-pin female input socket 
of the battery eliminator. 

c) Connect the other end of the accessory cable to 
the 6-pin female connector of the camera. 

See Figure Z. 

d) For operation or charging of the internal camera 
battery, turn the toggle switch of the battery 
eliminator to the "charge" position. 

e) For optimum performance, it is recommended that the 
internal camera battery be left in the camera re- 
gardless of the "state of charge" when operating 
from the AC battery eliminator. This will enable 
the battery to be recharged internally while the 
camera is not in operation. 


Viewfinder Top Handle 


Side Mounted 
Amplifier 


3 Digit Film 
Footage Counter 
and Reset Button 


Hinged Battery 
Compartment 
Door 


Magazine 
Release Latch 
Push "On-Off" Switch 


DC Power "On" Bulb 


Voltmeter 


FIGURE 2 


(a) Battery Charge/Eliminator (b) Trickle Charger 
FIGURE 3 


FIGURE 4 


Film Threading. a) Load the magazine having a two-foot 
loop exposed. 

b) Install the magazine securely. 

c) To thread the film, follow the threading 
diagram, Figure 5, making sure the pressure plate is lifted 
and the film is correctly seated on the loop control sprocket 
and gate. 

d) To check your threading, turn the thread- 
ing knob counter-clockwise. If the flow is smooth, operate 
the camera for a few seconds. 


FIGURE 5 
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CAMERA OPERATION 


Basically, the LW-16 is operated similarly to 
any Auricon 400' Conversion. The following steps 
should be adhered to: 


c)" Wm oO m > 


Reset the counter to zero. 

Check the magazine seating. 

Check the film flow. 

Check the lens installation. 

Check for proper filtering (see Filter Chart, 
page 14.) 

Check the battery pack . 

Check the audio amplifier and connection of 
recording head. 


Battery Insertion: 


A. 
B 


Always use a fully charged battery for best results. 
Push the battery compartment release latch away 
from camera body to open battery door. Insert 
battery withing compartment with terminals up and 
into camera. When the terminals come in contact 
with the plunger contacts, close the door until 
its lock snaps shut. See Figure 4. 


Starting the Camera: 


A. 


Depress either the front pistol grip push button 

or rear control panel push button. At this time, 
the camera should be in operation, the green bulb 
on and a reading of a minimum of 12 volts on the 

DC voltmeter. See Figure 2. 

If for any reason the camera should lose crystal 

synchronization, the red bulb on the front of 

the camera will glow. 


Minimum Battery Voltage - When the voltmeter reads 
below 10 volts, discontinue camera operation. Install 
a charged battery or operate from the AC Battery 


eliminator/charger. 


MAINTENANCE 
BATTERY CARE 


A. The two silver battery contacts should be cleaned period- 
ically. Dirty or oxidized contact will impare the opera- 
tion of the camera. If there is any evidence of battery 
leakage, wrap the battery in a plastic bag and return it 
to either your dealer or directly to the manufacturer: 
FREZZOLINI ELECTRONICS INC., 7 Valley Street, Hawthorne, 
New Jersey 07506. 


B. Gold plated plunger contacts. The two plunger contacts 
located in the battery compartment should be cleaned 
periodically with a solvent such as benzine. 


C. Charger Contacts. The two gold plated contacts located 
in the charger adapter should be cleaned periodically 
with the same solvent as above. 


D. If the battery is to be stored, it should be: 
1. Discharged completely, o 
2. Kept in a cool area..... 40 F. recommended. 


CLEANING THE CAMERA 


A. Lens. The lens should be cleaned with special lens tissue 
and cleaning solvent. It is recommended that the front 
and rear elements of the lens are cleaned regularly. 


B. Film Compartment. The camera gate and interior should 
be inspected and cleaned regularly.  Lint or other 
foreign matter in the aperture should be removed with a 
small camel hair brush. The LW-16 is equipped with a 
"Chrome-Ball" gate which will not collect emulsion or 
scratch film during normal use. However, if "soft emul- 
sion" type film is run through the gate, such as some 
of the fine grain sound recording films, a slight amount 
of emulsion may gather around the "Balls" in the gate. 
This type film is not designed as a picture taking film 
and should not be run through the gate, except for speci- 
fic test purposes, after which the gate should be care- 
fully cleaned. 


NEVER USE ANY METAL ARTICLE TO REMOVE EMULSION FROM THE 
GATE. It may scratch and ruin the gate. Use a pointed 
toothpick, or other wood stylus. Do NOT use a pencil 
point. 


The aperture plate may be easily inspected by removing 

the pressure plate. Hold the edge of the pressure plate 
in the gate with the left thumb and raise the hinged pres- 
sure member with the right hand, away from the pressure 
plate, and over the finger grip. Hold the pressure bar 
away and lift out the pressure plate completely. Do not 
allow the spring member to snap down against the aperture 
plate. Lower it gently. 


To replace the pressure plate, hold the pressure bar away 
and set the film pressure plate in the gate with the small 
pin up, engaging the lower edge of the pressure plate in 
the notch in the shoe over the movement, simultaneously. 
Let the pressure bar down slowly over the finger grip until 
it again presses on the pressure plate. Lift the pressure 
plate a few times by grasping the finger grip and see that 
the shoe over the movement is opened by the pressure plate. 
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FILTERING AND MOUNTING HOLES 


A. Filter Slot. The LW-16 incorporates a behind-the- 
Tens filter slot which will accept a 1-1/8" x 3/4" 
gelatin filter holder. Two filter holders are included 
with every new LW-16. 


B. Series "9" Filters.  Angenieux zoom lens with an adapter 


-p_e 9 ° 
ring will accept series "9" filters. See page 14 for 
filter specifications. 


FREZZOLINI maintains a large stock of Tiffen filters, sun- 
shades, Angenieux zoom lenses and accessories. 


Bottom Mounting Holes. Each LW-16 camera is equipped 
with a 3/8-16 and 1/4-20 mounting hole for tripod and 
shoulder brace screws. 


Viewfinder Support Mounting Hole. A 1/4-20 mounting hole 


is optional on all LW-16 camera doors. 
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Magazines. The FREZZOLINI Model LW-16 Camera may be used with 
either 400-foot Mitchell magnesium magazines or with 1200-foot 
Mitchell magazines. Two 400-foot magazine take-up belts are 
included with every new Model LW-16 Camera System. 


Lenses. The FREZZOLINI Model LW-16 Camera is designed for use 
with Angenieux "C" mount type lenses. A wide selection of these 
lenses and viewfinders are available from FREZZOLINI.  Viewfinders 
are available in lengths of l-inch, 75-inches and 10 inches. 

The 1-inch or "zero" viewfinder is primarily for "off-the- 
shoulder" shots. The 75-inch and 10-inch viewfinders enable the 
cameraman to work off a brace or a tripod. 


An ANGENIEUX ADVANCED AUTOMATIC IRIS SYSTEM, powered from the 
camera, is available from FREZZOLINI ELECTRONICS INC. 


FIGURE 6 


Angenieux advanced 
automatic iris system, 
OPTIONAL, with 12-120mm 
£/2.2 zoom lens and 
l-inch viewfinder. 
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DEPTH-OF-FOCUS TABLES 


F = 120 mm 


OUVERTURE | f/2,2 {/2,8 1/5,6 1/11 1/22 
DISTANCE 
EE EE 
om Les largeur. 
OBJET hauteur 
22,00 | 22,60 | 23,90 25,90 | 30,00 | 36,30 oc 
18,40| 18,00| 17.20 16,30 | 15,10 13,90 10,70 

10m 10,50} 10,60 10,90 | 11,30 | 11,90 12,80 | 14,60 | 17,80 0,780 

9,59 9,48 9,28 9,01 8,65 8.23 7,63 7,01 0,585 

1m 7,21 7,27 7,40 7,57 7,85 8,93 9,97 0,540 

6,80 6,75 6,65 6,51 6,32 5,78 5,42 0,404 

5,10 5,13 5,19 5,27 5,40 5,57 5,87 6,29 0,378 

4,90 4,87 4,82 4,75 4,66 4,54 4,36 4,17 0,284 

4,06 4,08 4,12 4,17 4,25 4,34 4,76 0,298 

3,94 3,92 3,89 3,85 3,78 3,71 3,46 0,224 

3,03 3,04 3,06 3,13 3,18 3,27 3,38 0,218 

2,97 2,96 2,94 2,88 2,84 2,78 2,70 0,162 

2 53 2,67 2,75 0,178 

2,47 2,35 2,30 0,132 

2,02 2,02 2,03 2,07 2,14 0,138 

1,98 1,98 1,97 1,94 1,88 0,102 

1.75m 1,76 1,76 1,77 1,78 1,79 1,80 1,82 1,85 0,118 

! 1,74 1,74 1,73 1,73 1,72 1,70 1,68 1,66 0,088 

1,53 1,57 0,096 

1,47 1.44 0,072 


DIMENSIONS 
DE L'OBJET 


When you set the focussing-scale 
to a given distance, the lens is not in 
focus only on that distance, a zone of 
sharpness extends in front of and 
behind that distance. The width of that 
zone of sharpness is not constant : it 
increases at short focal length and 
small aperture, and decreases at long 
foéal length and wide aperture. 


In practice there is no need constantly 
to refer to depth-of-focus tables ; you 
will only use them for a special shot to 
determine the amount of movement 
you can permit your object to undergo. 
This information is most useful at short 
distances, long focal length, or wide 
aperture. 


FIGURE 7 


TIFFE SERIES 9 or 8% FILTERS 
AND ACCESSORIES 
Series No. 8% filters available at same price as series No. 9 filters. 


ADAPTER RINGS for Angenieux 12 x 120 zoom. 
72M-9 accepts series 9 filters and 9WA lens shade .................. 
72M/86M accepts series 9 filters and LS86M lens shade ............... 


RETAINING RING 


86M/86M to hold second filter with 72M/86M adapter ring ............ 
901 to hold second filter with 72M-9 adapter ring ............... e 


LENS SHADE 
OWA fit 72M-9 adapter ring or 901 retaining ring .............. ees 
LS 86M wide angle, fits 72M/86M adapter ring or retaining 
ring supplied with lens ... cee eee eee wa w er RR T. 


LENS CAP 
LC72M aluminum , black finish threads directly into lens 


CLOSE-UP LENSES 
11/4 diopter 1/2 diopter +3/4 diopter +1 diopter 
+1-1/2 diopter +2 diopter +3 diopter +4 diopter ......... 
ον ρω AN xs aad mew a RES SES ES SEES ERS OSE ONE NP d e EKO 


+6 Πουθενά κ ede REER PHN Ee ONS HE Ow ORES OSES SHE E 


SPLIT/FIELD LENSES 
+1/4 diopter * 1/2 diopter *3/4 diopter *1 diopter 
+1-1/2 diopter +2 diopter +3 diopter +4 diopter......... 


STANDARD COLOR FILTERS 
Clear, 1A Sky, UV14, UV15, UV16, UV17, UV Haze 1, UV Haze 2A 
3 Aero 1, 6, 8, 9, 11, 12, 13, 15, 16, 21, 23A, 25, 29, 47, 47B, 
56, 58, 61, 70, 72B, 74, 80A, 80B, 80C, 80D, 81, 81A, 81B, BIC 
81D, 81EF, 82, 82A, 82B, 82C, 85, 85B, 85C, 106,113 .............. 
COMBINATION COLORS* 
38N5, 8N5, 23A 456, 5748, 85N3, 85N4, 85N6, 85N9, 85N1.0, 
85ΒΝ3,85ΡΒΝΘ6, 858Ν9͵,85ΒΝ1.Ο............................. 
* Other combinations available on request. 


FLUORESCENT LIGHT CORRECTION FILTERS 
FL-B for tungsten films, FL-D for daylight films 


POLARIZING FILTERS. ...................... . . .... . ÄREN ee EN Ro 
POLARIZING FILTER IN ROTATING MOUNT threads into adapter ring 
and accepts additional filters and lens shade 


COMBINATION POLARIZING FILTERS 
85 POL, 35B POL ιν εαν ρα AE baw EE E EE HE 
85 POL, 85B POL in rotating mount 


NEUTRAL DENSITY FILTERS 


ND 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9 or 1.0 
ND 1.2, 1.5 or 2.0 


DIFFUSION EFFECT 
No.1,2,3,40r5 


= 4 un 


8.00 


TIFFEN 


series 9 
filters 

and lens 
accessories 


For Angenieux 
12-120mm, 15-150mm 


SHOULDER PODS, BRACES AND TRIPODS 


FREZZOLINI has designed the Frezzi Pod which is to be used 
with short viewfinders for off-the-shoulder shots. It 
provides the stability and comfort of shooting which is 
greatly needed for hand held operation. See Figure 4. 


FREZZOLINI also maintains a stock of professional tripod 
heads, legs and triangles. For those requiring a shoulder 
brace, the lightweight P-L shoulder brace is now available. 
See Figure 8. 


CARRYING CASES 


Deluxe Camera Case. FREZZOLINI has a deluxe location camera 
case for the LW-16 which enables the camera to be packed 
completely assembled and have ample room for two additional 
magazines and additional accessories. See Figure 9. 


AUDIO SYSTEM 


A. The LW-16 will accept all Auricon-type recording heads for 
single system operation. FREZZOLINI maintains a wide 
selection of audio amplifiers, recording heads, microphones 
and accessories. 


B. For double system, a pilotone output is available. Also, 
a crystal controlled oscillator is available for the 
NAGRA III or IV. This will enable "wire-less" double 
system filming. 


C. FREZZOLINI is staffed to modify or repair all Auricon- 
type audio equipment. 
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FIGURE 8 


P-L PROFESSIONAL 
SHOULDER BRACE 


FIGURE 9 


DELUXE LOCATION 
CARRYING CASE 


“Ειοζζὶ- 
Cordless" * 
Model LW-16 


WARRANTY - LW-16 


FREZZOLINI ELECTRONICS INC. guarantees each new 

Model LW-16 Camera System to be free from defects 

in material and workmanship under normal use and 
service. Our obligation under this warranty is limited 
to repairing and/or replacing any part or parts thereof 
Ε.0.Β. factory except the battery, within six (6) 
months from the date of shipment from the factory, 

and which, upon our examination, shall disclose to our 
"satisfaction to have been thus defective. The battery 
is unconditionally guaranteed for ninety (90) days, 
from date of purchase, and will be replaced on a 
pro-rated basis for a period of one (1) year. 


This guarantee shall not apply to batteries nor shall 
it apply to any unit which shall have been repaired 
or altered in any way so as in our opinion to have 
affected its stability or reliability nor shall it 
apply to any unit which has been subjected to misuse, 
neglect or accident. 


This guarantee is expressly in lieu of all other 
guarantees expressed or implied, and of all other 
obligations or liabilities on our part, and we neither 
assume nor authorize any representative or other 
person to assume for us any other liability in 
connection with the sale of these units. 


FIGURE 10 


Front Left 
View 


dct 


SUPPLEMENTARY FIGURES 


a) Left side LW-16 with 
Frezzi Rotating V30 
Finder in door clear 
position. 

Note front out-of-synch 
indicator bulb. 


b) Interior Camera Electronics 
and Drive Components 


C) Main Electronic 
Board 


d) Side Mounting Recording-Playback 
Amplifier 


-----------------δ- ---------π----- --- —— — -— ——— M — MÀ — a 


ONIMVHG ALUWHSSY VAWO SI-M'I 


fLad 3 


> 
a 


e 
= 
_ 
< 


< 
O 
Ka 
H 
= 
wey ' 
eu th T ill ! i lili Ha | 
SU ως 
< < 5 : 
EN : 
= e | 
- d 2 | : 
š = : 
C © E U 
d | S ° 
es! 1 as : 
| > 
comu tmi i 
CH | 
< / 
Ee | 
S 
Së 
E : 
Ξ © 
= 


B 
BO ` Lm. 


< 


κ. 


"ttr; πα om DDD] 


puma CC c cnc 


qd £ 
τα 
MV 
ια 
VIN 
III) 
) V: 
HK 
WO 
OI 
-MT 


D 


3) 


20.75 — — —— 2.6 
. 2 ex 


9ΝΟΙ140 HLI W31SAS 


“INI 55ΝΟΔΙΘ313 INI1O22348] 40 NOISIAIQ 
SMVOIVSOSV] Ηύν353ύ 71v43N3)D 


— — —— — — — — — — — — — — — — — — — —— — — — — — — — — — — — — — — — — eer — — zm — —— — — — —— — zm «πα 


MOIL4O moi. Lë Ἢ 


ἐξ9 962 


6 — — — — — — — — — — — — — — — — — — — — — — — — — — — — ——— 


< < < < s < s == 


— — — — — — — — 


— — — — < < s — — mm «παπα ez "a 


PHASE LOCK DRIVE SYSTEM 
GENERAL OPERATING DESCRIPTION 


The Frezzolini phase locked loop drive system is a crystal 
controlled pulse width modulated and extremely accurate motor drive 
system. To achieve highly accurate motor speed, an extremely stable 
crystal oscillator and binary divider circuit is used to generate a 
reference frequency to compare against the motor Speed. The ampli- 
fied signal from an optical tachometer on the motor shaft, and the 
reference frequency are compared in a phase detector which generates 
an error pulse whose width is proportional to the difference in phase 
between the tachometer and the reference signal. This error pulse is 
then proportional to the difference in phase between the tachometer 
signal and reference signal. 

Backtracking a few steps, a 19.2 KHz square wave signal is 
also generated in the binary divider, and is then fed to a triangle 
generator which converts the signal to a 19.2 KHz triangle wave. 
This triangle and the D.C. error voltage are both fed to a pulse 
width modulator whose output is a 19.2 KHz rectangular wave. This 
19.2 KHz signal is pulse width modulated by the error voltage such 
that the width of the pulse determines the average voltage going 
to the motor, thus closing the loop. 

To provide an accurate indication of whether or not the Ca- 
mera is operating at proper speed, a synchronization sensing cir- 
cuit is utilized. This circuit is connected to the phase detector 
and when the error pulse width is too great (indicating out of sync 
operation), the sensing circuit turns on a lamp dirve circuit which 
then lights the "out of sync" lamp. When the error pulse becomes 
narrow again (indicating that the motor is running at proper speed) 


the sensing circuit turns the lamp off. The LW-16 drive system 


is shown in Fig. 1 and the parts lists in Tables 1 and 2. 


* PILOT-TONE OPTION: 


TRANSISTORS 
Qll - 2N4401 
Q12 - 2N4401 
Q13 - 2N4401 
014 - 2N4401 
015 - 2N4401 


INTEGRATED CIRCUITS 


1068 CD4029AE Decade 


DIODES 
D6 =- 1N914 
D7 - 1N914 


D8 - 1N4735A 


CAPACITORS 
C23 - .01UF 50VDC 
C24 - 220UF 15VDC 
C25 - 100UUF 

C26 - .01UF 50VDC 
C27 - .01UF 50VDC 
C28 - 100UUF 

C29 - 10UF 20VDC 
C30 - 10UF 20VDC 
C31 - 10UF 20VDC 
C32 - 10UF 20VDC 
RESISTORS 

R43 - 10K 1/8W 
R44 - 10K 1/8W 
R45 - 680 1/8W 
R46 - 10K 1/8W 
R47 - 3.9K 1/8W 
R48 - 10K 1/8W 
R49 - 3.9K 1/8W 
R50 - 10K 1/8W 
R51 - 680 1/8W 
R52 - 10K 1/8W 
R53 - 1K  1/8W 
R54 - 22K 1/8W 
R55 - 2.7K 1/8W 
R56 - 6.8K 1/8W 
R57 - 1.5K 1/8W 
R58 - 47  1/8W 
R59 - 1K  1/8W 
R78 - 1K Adj. 


LW-16 OPTIONAL CIRCUITRY 


**xMONITOR AMPLIFIER: 


PARTS LIST 


MULTI-SPEED OPTION: 


INTEGRATED CIRCUITS TRANSISTORS 

1C9 - RC5558DN Dual Q7 - 2N4401 
1610 - LHOOO2H Q8 - 2N4401 

Q9 - 2N4401 
DIODES Q10 - 2N2646 
D9-1N4739A RESISTORS 
CAPACITORS R29 - 470 1/4W 

R30 - 22K 1/8W 
C33 - .0022UF R31 - 22K 1/8W 
C34 - 390UUF R32 - 22K 1/8W 
C35 - lUF 35VDC R33 - 22K 1/8W 
C36 - .022UF R34 - 4.7K 1/8W 
C37 - 82UF 15VDC R35 - lK  1/8W 
C39 - .0027UF R36 - 22K 1/8W 
C40 - 22UF 15VDC R37 - 1K  1/8W 
C41 - 150UUF R38 - 470 1/8W 
C42 - .1UF 50VDC R39 - 270 1/8W 
C43 - 82UF 15VDC RAO - 20K adj. 
C44 - 10UF 20VDC RAl - 18K 1/8W 
C45 - 22UF 15VDC RA2 - 47 1/8W 
C46 - 1000UF 15VDC R60 - 10K 1/8W 
C47 - 1000UF 15VDC 

CAPACITORS 
RESISTORS 

C18 - .22UF 50VDC 
R62 10K 1/8W C19 - .01UF 50VDC 
R63 10K 1/8W C20 - 22UF 15VDC 
R64 2M  1/8W C21 - .O1UF 50VDC 
R65 LE  1/8W C22 - .01  80VDC 
R66 LE 1/8W 
R67 3.9K 1/8W 
R68 LE 1/8W 
R69 10K 1/8W 
R71 10K 1/8W 
R72 51  1/8W 
R73 330K 1/8W 
R74 1K  1/8W 
R75 33 1/8W 
R76 33  1/8W 
R77 270 1/4W 

MISCELLANEOUS: 


*Pilot-Tone Option: 


**Monitor Amplifier: 


J5-Winchester Connector M4SN 


J6-Sennheisser No. 


L2-1HY 


09-0024-00-06 


L3 - 18MHY Coil Shielded 
J7 - 1/4" Headphone Jack 


P3 - Cannon #P8-CG-11S Galvo Connector 


LW-16 STANDARD DC DRIVE 


PARTS LIST 

TRANSISTORS RESISTORS 
Ql - 2N4401 Rl - 10K 1/8W 
Q2 - 2N4401 R2 - 68K 1/8W 
Q3 - 2N4403 R3 - 12K 1/8W 
Q4 - 2N4401 R4 - 68K 1/8W 
Q5 - 2N4401 R5 - 12K 1/8W 
Q6 - MJE101 R6 - 27K 1/8W 

R7 - 47K 1/8W 
INTEGRATED CIRCUITS R8 - 47K 1/8W 

R9 - 100K 1/8W 
lCl - 9002 Quadnand Gate R10 - 47K 1/8W 
162 - CD4020AE Binary Ripple R11 - 12K 1/8W 
163 - CD4011AE Quadnand Gate R12 - 12K 1/8W 
164 - CD4011AE Quadnand Gate R13 - 47K 1/8W 
165 - 749 Dual Op Amp R14 - 47K 1/8W 
166 - F7805 5 Volt Regulator R15 - 12K 1/8W 
1C7 - 749 Dual Op Amp R16 - 150 1/4W 

R17 - 10K 1/8W 
DIODES R18 - 6.8K 1/8W 

R19 - 2.2K 1/8W 
Dl - 1N914 R20 - 2.2K 1/8W 
D2 - 1N914 R21 - 10 1/8W 
D3 - 1N4732A R22 - 100 1/2W 
D4 - 1N4003 R23 - 6.8K 1/8W 
D5 - 1N4003 R24 - 22K 1/8W 

R25 - 10K 1/8W 
CAPACITORS R26 - 2.2K 1/8W 

R27 - 47K 1/8W 
Cl - 5.5-18 pf trimmer R28 - 470 1/8W 
C2 - 50 pf 50VDC R61 - 100 1/4W 
C3 - 30 UF 50VDC 
C4 - 470 pf MISCELLANEOUS 
C5 - 470 pf 
C6 - 470 pf Ll - 10,000 UH Coil 
C7 - .22UF 50VDC PL2 - 12 Volt Run Light 
C8 - .1UF 50VDC NO. 300-4-HM-628 
C9 - 1UF 35VDC PL1 - 5 Volt Sync Light 
C10 - l10UF 20VDC NO. 300-3-HM-605 
Cll - 10UF 20VDC M - Motor Νο. 3234 
C12 - .O1UF 50VDC EN - Encoder No. 3313 
C13 - 470 pf P5 = Winchester M4, 
C14 - 220UF 15VDC XTAL- 307.2 KHZ 


C15 - 22UF 15V 
Cl6 - .22UF 30VDC 
C17 - .1UF 50VDC 


C48 - 390 pf 50VDC 


Main Drive Gear Support Bar 

Audio Connector w/Mounting Bar 

Clutch Drive Belt Tension Adjustment 

Clutch Adjusting Nut 

Shaft Drive Pulley 

Motor Mount Screws (2) 

Power Connector (Male) to Battery Compartment 
Filter for TOS-CA or MCA-16 Amplifiers 

Motor Drive Belt 

Audio Mounting Screws (2) 2/56x1/4 

Main Drive Gear 

Motor, Encoder Wheel w/Pulley and Mounting Plate 
Phase Lock P.C. Board 

Phase Lock P.C. Board Mounting Screws 4/40x1/4 
Motor Drive Power Connector 

Support Bar/Motor Mounting Nut 

Footage Counter Assembly 

Clutch Gear 

Clutch Drive Belt 

Support Bar Mounting Screw 
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View of LW-16 with Side Cover Removed 


TROUBLE SHOOTING GUIDE FOR LW-16 ELECTRONICS BOARD 


SYMPTOM 


CHECK 


eben —— 


Camera doesn't run at all. 


No meter reading or 
pilot lamp. 


Meter reads OK. 
Green light on. 
Red light on. 


Camera runs high speed. 


Meter reads OK. 
Green light on. 
Red light off. 


Camera doesn't run. 


. Fuse in side cover blown. 
. Front or rear push button defective. 
. Dead battery. 


. Defective plunger. 


. Low battery (below 9 volts). 


. Encoder on motor plate defective. 


(A) Check for 2V P-P signal on D- lead of 
encoder board and +5VDC on D+ lead. 


(B) Check for +1.5 VDC on E+ and gnd on E- 
leads of encoder board. 


. Wire open from encoder to main board. 


. IC 7 defective. 


(A) Check for 12V PP signal on pin 1 IC7. 


. Q2 defective. 


(A) Check for 12V PP square wave on col- 
lector of Q2. 


. IC3 or ICA dead. 
. IC5 bad. 


. Q5 shorted. 


. Reference OSC not functioning. 


(A) Check for bad crystal. 
(B) IC1 not working. 

(C) Q1 open. 

(D) IC2 dead. 

(E) IC6 open. 


(a) Check for +5 VDC on Pin 16 of 102. 


. Phase detector faulty. 


(A) Check IC3 and ICA. 


SYMPTOM CHECK 


Camera runs on speed 1. D1 or D2 open. 
but out of sync bulb 
(red) doesn't come on 2. IC3B bad. 


or is very dim. Ke 
š open. 


4. D3 shorted. 


5. Bulb burned out. 


Camera runs for short 1. Check for bad crystal. 
burst of speed then 
stops. 


NOTES: 


REFERENCE OSC 


Ep E e DIVIDER 


XTAL, (EI 


307.200 KHZ 
DC AMP 6 MOTOR 
eil el | E DRIVER 
HIV τ 
s VOLT 103(%) 
diem 1C4 (ALL) 
$YNC LAMP RED 
DETECTOR DRIVER LAMP 


Ic3(1⁄4) Q3,D3 


TACHOMETER 
ENCODER 
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